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Preface. 

It  has  hitherto  been  a  serious  handicap  to  all  those  who  may  have  found 
it  necessary  or  (ksiral)lf  to  consult  the  publications  of  the  Caii.idian  Institute 
that  no  Index  existed  to  make  the  contents  of  these  publications  easily  avail- 
able In  order  to  renio\  e  this  handicap  Mr.  J .  B.  Tyrrell,  when  President  of  the 
Institute,  took  up  the  tiuestion  and  by  his  generosity  in  undertaking  to  finance 
the  compilation  of  the  index  made  it  possible  for  the  Council  to  proceed  with 
the  work.  The  present  time  is  es|x"cially  opixjriime  for  issuing  the  index,  as 
It  includes  all  the  volumes  publislitnl  by  the  Institute  before  it  received  the 
title  "Royal".  It  is  suggested  that  in  future  an  index  for  every  ten 
volumes  should  be  issued. 

The  Publications  began  in  i8,J2  and  up  to  the  present  34  volumes  have 
Uen  issued.  These  volumes  contain  articles  on  many  branches  of  puer  and 
applied  Science,  Kconomics,  Art,  Liierature,  etc.,  and  are  representative  of 
the  growth  and  trend  of  scientific  thought  in  Canada.  In  the  earlier  volumes, 
when  magazine  lealing  with  special  branches  of  Science  were  few,  the  Cana- 
dian Journal  f(jrmed  one  of  the  principal  means  by  which  the  scientific 
labours  of  the  Canadians  of  that  day  foimd  expression,  but  with  the  growth 
of  literature  and  with  the  specialization  in  almost  every  branch  of  human 
learning,  the  means  for  publishing  pajXTs  in  Journals  dealing  directly  with 
the  subject  involved  ha\e  greatly  increased ;  as  a  result  the  Transactions  of 
the  Institute  have  come  to  deal  more  with  purely  Canadian  subjects  and 
general  problems. 

In  compiling  the  index,  in  view  of  the  varied  character  of  the  articles,  it 
was  determined  to  make  a  general  index  of  the  papers  and  their  ( ..ntents  with- 
out any  attempt  to  classify  (he  entries  under  the  various  branches  of  science 
to  which  they  belong  nor  to  give  the  subjects  and  authors  in  separate  parts. 


A  person  desiring  to  lo' 
name,  or  in  the  case  of 
most  likely  be  given.     - 
matter  to  look  up  any  .efeic. 
The  work  of  compihi.g  i 


-articular  name  simply  has  to  look  for  that 
le  names  under  which  that  subject  would 
'  i^r\  that  this  method  will  make  it  a  simple 
!f  that  may  be  given  in  the  Publications. 
„  i:e  index  and  supervising  its  publication  was 
entrusted  to  Mr  J.  Patterst)n,  the  honorary  secretary  of  the  Institute,  who 
with  Mrs.  Patterson  has  carried  out  the  work  with  care  and  accuracy. 

The  ex[)ense  has  so  far  been  met  by  contributions  of  Members  of  the  Insti- 
tute. The  names  of  these  are  as  follows:  J.  B.  Tyrrell.  Sir  Sandford  Fleming, 
Sir  Edmund  Walker,  Alex.  Ixjngwell. 

To  all  these  Members,  and  to  Mr.  and  Mrs.  Patterson,  andtoall  who  have 
helped  in  this  work,  the  Council  are  deeply  grateful. 

FRANK  ARNOLDI, 

President. 


Authoi's  Preface. 

In  preparing  this  Index  of  the  I'uhlications  of  the  Canadian  Institute  the 
aim  has  Ixen  to  gi\e  as  full  and  complete  an  Index  as  ix)ssil)le  of  papers  that 
cover  almost  the  entire  range  of  scientific  and  literary  study.  The  entries 
were  all  made  by  Mrs.  Patterson  or  myself  and  in  order  to  avoid  errors  in  the 
references  the>  were  \erified  by  both  of  us. 

The  following  members  and  friends  of  the  Institute  have  very  kindly 
read  the  proof  to  correct  archaic  six'lling  and  detect  typographical  error-  - 
Professor  J.  P.  McMurrich,  Professor  D.  R.  Keys,  Professor  J.  H.  Faull. 
Prof.  K.  M.  Walker,  Mr.  A.  MacLean  and  Miss  Jennie  Macfarlane.  The 
author  desires  to  take  this  opi^ortuiiity  of  expressing  to  them  and  t'-  man\ 
others  who  helped  in  the  work  his  tiianks  for  their  valuable  aid  in  increasing 

the  accuracv  of  the  Indc^x. 

J.  PATTERSON. 


Explanation  of  the  Index 


Introduction. 

This  is  a  general  index  of  the  pa|K.Ts  and  ilieir  cnti-pts  (ontainwl  in  iht- 
Publitations  of  the  Canadian  Institute.  No  attempt  has  In-en  maile  to 
classify  the  entries  under  liu-  leading  branches  of  science  except  where  the 
title  of  the  paper  had  no  reference  other  than  metaphorical  to  the  subject; 
in  such  cases  the  title  is  given  under  the  branch  of  science  to  which  it  belongs. 
Cross  entries  are  avoided  as  far  r.i  j^jssible. 

The  index  is  to  bo  used  like  a  dictionary,  the  entries  lx>ing  arranged  in 
alphabetical  order. 


Publications. 

The  Publications  of  the  Canadian  Institute  haw  apinared  in  four  prin- 
cipal series  and  one  minor  series  as  follows: 

First  series— "The  Canadian  Journal",  a  Repertory  of  Industry,  Science 
and  Art  and  a  Record  of  the  Proceedings  of  the  Canadian 
Institute",  3  vols.,  4to.  Began  August  1852  ended 
December,  1855. 

Second  series- "The  Canadian  Journal  of  Science,  Literature  and  History 
(new  series)  ".  1.5  vols.,  8vo.  Began  January  1856,  ended 
January,  1878. 

Third  series— "Proceedings  of  tlie  Canadian  Institute".  7  vols  Began 
1879,  ended  April,  1890. 

Fourth  series— Transactions  of  the  Canadian  Institute.  Began  October, 
1S90,  and  up  to  December,  1912,  9  volumes  have  been 
published. 

Minor  series— "Proceedings  of  th-  Canadian  Institute  (New  Series)". 
From  1897  to  1904  two  volumes  in  this  series  were  pub- 
lished concurrently  with  the  Transactions  of  the  Canadian 
Institute  and  contain  short  papers.  Thev  have  not  been 
included  in  the  General  Inde.x  but  the  list  of  papers  is 
given  under  authors  in  an  appendix  on  pages  517  and  518. 
In  the  Index  the  Large  Roman  numerals  r  er  to  the  Series,  the  Small 
Koman  numerals  to  the  Volume  and  the  Arabic  numbers  to  the  Page. 


Type 


Black    liuv  Tlir  iilonliruaiioii  word  or  phraM-  i^  nivcii  in  blark  late. 

Small  lapitalv     Titli's  of  paptrs  an-  all  niviii  in  small  (apitaU  imtU-r  llif 

l)latk  faiT  heading. 
Roman  tvpf        riu-  >ptiial  ftatun-  of  the  Mihjirl  to  wliiili  the  rt'lirt-mc 

rtftTs  i>  nivt-n  in  Koman  ly|K'. 


Abbreviations  and  Signs 


Absirail  At '-.tracts  of  many  pajHirs  arc  ^iiven.  ami  this  is  indicated 
by  the  word  "abstract "  at  the  end  of  the  title.  In  cases 
where  the  abstract  and  the  pa|)tr  in  full  are  given,  the 
reference  to  the  abstract  is  indicated  by  giving  on  a 
si'parate  line  immediately  follov\iiin  the  title  the  word 
"abstract"   and    the  reference. 

(pi.)  -The  subject  is  illustrated  by  a  drawing,  map  or  plate 

Ref.  —Authors   whosi"  works  are  (luoied  in  the    \olumes    are    given 

with  the  subject  matter  to  which  the  (|uotati(ms  refer 
and  the  word  "ref."  is  printed  at  the  end  to  indicate 
that  at  the  pl.ice  indicated  a  reference  to  the  original 
|)aixr  will  be  found. 

Reprint.— The  first  volumes  published  by  the  Canadian  Institute 
contain  reprints  of  papers  from  other  periodicals,  and 
this  is  indicated  by  the  word  "reprint"  at  the  end  of  the 
title. 

\Vh<  n  the  first  word  of  the  subject  has  to  be  repeated,  as  in  the  scientific 
names  of  species,  only  the  first  letter  of  the  word  is  given. 

Authors. 

Under  the  authors'  names  the  titles  of  their  pajx^rs  are  given  in  alphabetical 
order  followed  by  any  other  references  that  may  be  made  to  them. 

In  the  case  of  multiple  authorship  the  original  order  in  which  the  authors' 
names  stood  is  indicated  as  follows: 


Jones,  A.  B.  and  C.  D.  Wise. 
Wise,  C.  l>.,  A.  B.  Jones  and. 


J.  PATTERSON. 
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I.'>."i4,   .Nciveniher 

Deceiulier.  .  .  . 

Ve.ir 

iNVi,  Janu.iry. 

I'eliruary 

M.irch .... 

April 

M.iy ... 

June 

July 

August 

Sept  ember 

October 

Nuveinbcr H        ] 

l>eceinl)cr    .  .  . 

Year 

IS.'ili,  J.inuary 

Keliruary 

.March 

.^pril 

.May ;. 

June 

July 

.August 

September 

October J|       |, 

November 

December 

I.^'i7,  January 

leliruary 

.March 

April 

.May 

June 

July 

.August 

September 

(Atolier    II     111 

N'ovemlicr 

December 

1S.")S,  January 

February 

March 

-April 

May ;;;; 

June 

July ::;: 

•August 

Si'ptcmber 

October |l     ly 

Novemlier 

I  )ecemt)er 

IHo'J,  January 

February- 

March : ; ; 

April 

May ;.;;;; 

June 

Juiy 


ir>i 

175 
214 

1!»S 


!».'■> 
jIU 
343 
3(>8 
3!K) 
41,-> 

94 
212 
218 
213 
323 
322 
414 
41.-) 
.')01 
.502 
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77 

78 

158 

159 
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a31 
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319 

38!> 
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490 

491 

94 

93 
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199 
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375 
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471 
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IS")'.),  August I]       y 

St'piiiiilur 

Oi'lobor ' 

NDvi'iiilH-r 

l>ircnil)(T.  . 
1H()(>,  January ,■,'.■.■ 

Iiliriiarv.  .  . 

March.; 

A|>ril.... 

May ;;;;;; 

Jiiiie 

July :;;;:: 

/.^"S'"'', II       VI 

JxptimlicT 

OctoIxT 

N'ovi'iiilnr 

Diioniher 

iMil,  January ' 

I'l'lirunry.    . 

March 

April 

May ,■;;.;; 

June 

July .;:; 

August 

Se|)ti-uil)iT 

*''■'"''*-''■ •'•      II    Ml 

.Novi'niher 

DccenihtT 

1862,  January 

February . . . 
March.    .....■.■;.•; 

April 

May ;;;;;; 

June 

July ;;:: 

r>"K"st  II  viii 

™'ptonil)cr.  . . 
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1><.">2,  July I        , 

August 

Sopteniber 

f  Ktoljcr 

NovcmluT 

DercnibiT 

1H.">;!,  Januar>' 

February 

March 

•^J'"' I       I 

May 

June 

J>''y I      II 

August 

September 

October .' .' 

November 

December 

V'ear "  ' 


PaKe 


10,i 
104 
KM) 
107 
240 
247 
318 
319 
406 
407 
480 
481 

<».-! 

96 
97 

98 
218 
21!) 
310 
311 
3!)2 
3!)2 
492 
493 

m*s 

.537 
94 

m; 

170 
171 

•J.'iC) 
237 
3!)() 
397 
474 
47.5 

94 

9,5 


19 
4,5 
71 
94 
117 
143 
l(«i 
191 
213 
239 
262 
2K,5 
24 
47 
73 
104 
127 
174 
185 
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March 

April 

May .■.■.■;;; 

June I     . 

July 

.August 

September 

October 

November 

December 

Year 

18.55,  January 

February 

.March 

April 

May .■.';;.' 

June 

July ::::;: 

.August 

September 

October 

November |i 

December 

V'ear 

1856,  January 

February 

March 

April 

May 

June 

July 

August 

September 

October [[       ,j 

November 

December 

V'ear 

18.57,  January 

February 

March 

April 

\i  ay ' 

June 
uiy ;; 

August 

September 

Octolx'r II     ,,[ 

Novcmlwr 

December   .  .  . 

Year .' .' .' .' 

1858,  January 

February 

March 

April \ 

May ' 

Jiinr 
uiy  ..■;:;;::: : 

August 


198 
234 

258 
283 
314 
II   23 
47 
71 
95 
118 
1.50 
174 
163 
197 
222 
246 
270 
294 
318 
342 
367 
388 
414 
I   93 
208 
220 
210 
318 
320 
412 
4!H) 
492 
494 
562 
564 
73 
75 
1.54 
312 
1,56 
226 
228 
314 
316 
385 
387 
486 
488 
!M) 
92 
194 
192 
196 
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370 
372 
466 
468 
S25 
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December 
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185!),  January 
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March 

April 
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August 

September II      \ 

October 

November 

December 
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1860,  January 

February 

March 

April 

May 

June 
uly 

August 

September 

October II     vi 

November 

December 

Year 

1861,  January 

February 

March 

April 

May 

June 

July 

August 

September 

October JJ    yil 

November 

December 

Year 

1862,  January 

February 

March 

April 

May 

June 
"ly 

August 

September 

October H  vm 

November 

December 

Year 

1863,  January 

February 

March 


527 

81 

8;{ 

16t) 

164 

168 

246 

246 

339 

341 

440 

422 

501 

97 

im 
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242 

238 
244 
314 
316 
402 
404 
476 
478 

5r,3 

554 

91 

93 

214 

210 

216 

306 

308 

388 

390 

488 

490  ! 

532  I 

534  i 

90 

92 

166  I 
97 

168  i 
232 
234 
392 
394 
470  ' 
472 
529  ' 
531 
90 
92 
181 
238 
183 
269 
271 
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December 
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September 

October II     xi 
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1866,  January 
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April 
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June 
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August 
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October 
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May II    XII 
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July 

August 
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December 


325 
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405 
407 
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79 
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79 
136 
141 
143 
145 
201 
203 
206 
265 
267 
269 
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1867,  Year.... 

1S(«,  January.      "^I!! 

February.  V. """ 

March.            '"X 

April....        '"X" 

\fay..        '"'^ 

June..; '".f! 

July            "™" 

August'.:;: ^^y. 

September.    ""X" 

October....;;'    •■  "'"'^   ! 

November ;  .j|     i 

December *' "   , 

Year...  ?"X    ! 

ISbO,  January..;; "'X!!    j 

February...    '" 

March.    ...    ,'X   ; 

April....        ';:" 

June...      ''J! 

July ;;■•■•  'j"" 

August 1     X 

September..;;;;;;  'fX"  I 

October....  ■'"'.'J 

November....;;;;  ,^"  ! 

December..  ,      ^ 

Year...        '"'y!    i 

1870,  January....;;;;;;  ''''\'.'!    i 

February....  T         ' 

March.    .      ,'""'>: 

April.... 'J-^X"    ^ 

Afay II  v,,'^ 

June....      "'""      ""F.l 

luiy ;;;;■■■■  ="='" 

August...               '  "'^y 

3ep%mber..;;;;;;  ^^^^  , 

October ""^"E   | 

November ;    "  „{„    I 

December...  *=J" 

Year ^'^X 

1S71,  January....    '=^?    i 

February.. 

March.  ^..    "X 

April... «X"    i 

May....    ""!    I 

June ".'!! 

July....    <=""" 

August.. '''"X 

September .„■ 

October.  5**";    I 

November.;;;;;;;  ,^j  j 

March.    .    "'r 

April...    '=«'«   i 

May I'M 

J"'y ::::::  c^  : 
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1872,  August ,. 

September ^  "^ 

October....  ,"! 

November. ...;;;;  .f 'i^j 

December.  .  .  'L,  " 

Year .'^'"X 

1873.  January....;;;;;;  S^X" 

February....  "l',""" 

March.    ..    .'^''"X 

April •''"'X" 

£:;;;;;;;;;;;;  "^'^^j 

August; ; ^I'^'^'x 

^p^tember:;;;;;;;  "^^x" 

October. . .  '^''^'"5 

November. . ; ; ;      '  "^| 

&"' S? 

^■fcK2i:;;--  ™ 

March.    ..    <="=X 

April «==X» 

\fay.          "« 

June...;;; ""?.'. 

July '^""' 

August „'"X 

sep^mber..;;;;;;  ^"x» 

October...  "^"'^ 

November. . ; ;  .^^f-^ 

December.  .  'L';'"'" 

Year /""X 

1875,  January... ^"^''M 

February..    "?'"'" 

March.      .    ^'^'^'"''X 

April ^"^""X" 

\f^y             CCXXXIX 

June;;;;;; "  "^"'i 

July <^"'|'' 

August /"'X 

September.;;;;;;;  '^^ 

October...  "^""i'; 

November. . .  ; '  '  '  '  ^ 5^  | 
December...               ii    „   .J 

Year.            *^   S'^'X 

1876,  January;;;;;;- ■•  «'^'; 

February ..! 

March.    ..     •" 

April....  X 

June if 

July » 

August ...  "" 

September. . . ; ;     ;  ,*X 

October "X" 

November ~[ 

fc*^' «"• 

1877,  January. **X 

^ebruSy.. ;;;;;;:  ^j 
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1S77,   Man  li    ^xxv 

W"' xxxvii 

■/'''>■ xxxix 

J","'' xli 

J'l'V xliii 

Au^;iist xlv 

^I'ltnihir xivii 

Oitolxr xlix 

.Novciiilifr Ij 

I'l'iiiiihir liii 
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ANNlAr,     DISTRIIIITION      OF 
TKMI'KRATIRE      AT      TOR- 
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BaLAKI.AVA    TkmI'KST,    AM) 
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Baromhtrkal  Fi.i  en  a- 
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Hy  Kiv.  T.  U.  Stmidart    .        I     m     21.", 
Climatology       of        Initcd 

Status.      By   L.    BlcKlgot: 

reviewiil \\     ,„       jj, 

Cold  iiAYsoF  Keh..  IS.").")  . .       1     m     liitj 
C'ontrihiitions  to,  froni  Ob- 
servations   taken    at    St. 

.Martin,    Isle   Jt-siis.       By 

C'has.  Sniallwooil II      iv     2(12 

II       V     :i()H 
C  ost  ol  storm  warninRs.  ..  .      II       11      ls() 

Dll  RNAI.  AND  ANNIAI.  VARI- 
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AT  IIalika.x,  .\.S.    Bv  (;. 

T.  Kingston ;  .  .  .       II  XIII        20 

KDITINti       CoMMITTKE       ON 

Maj  )R    I.A(tii,an's    St  I'- 

PI.KMKNTARY  RKMAKKS 

,,  'CRITICIZED) I      „,       lOi, 

KFIoRTs     of     ICDfCATIoNAL 

DKIARTMFNT     to     KSTAIl- 

I.ISII    Ollsl  RVATORIFS.      ily 

J.  (.lorgt  llocigins |     m     410 

L.MFI.OVMKNT    OF     i;i  ICCTRIC 

TKLKtiRAI'II    FOR    FREDKT- 

iNr.   STOH.MS.      By   CI.    T. 

King.-,ton n      n     177 

K.stalilinhmint    of   chair   of, 

in  I  nivrrsitv  College      .  .        I     in     21)9    ' 
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1H.")7.    By   I.ieiit.    .Maury, 

r.S.N.;  nvicw.-.l  .       !!       ii     2S0 
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